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(54) ALARM INFORMATION COLLECTING SYSTEM 

(57)Abstract: 

PURPOSE: To surely collect the alarm or the like occurring in slave 
devices without excessively increasing the load on of a a master device by 
controlling the polling period by the time series change of the number of 
alarms and state information collected from slave devices. 
CONSTITUTION: In the device in which a master device 1 collects alarm 
and state information of plural slave devices 2 to 4 by polling and monitors 
them, an alarm state change detection part 13 of the master device 1 counts 
the number of alarms and the number of state changes to obtain a change 
rate S5 in time series, and a polling period generation part 14 adaptively 
variably controls the polling period for request of collection of alarm and 
state information for every slave device. That is, the polling interval is 
shortened in accordance with the change rate S5 when the increase of 
alarms or state changes is predicted, and the polling interval is extended 
when the reduction of the change rate S5 is predicted, and a polling period 
signal S7 is outputted, and an alarm/state monitor processing part 15 
outputs an alarm information request signal SI to slave devices 2 to 4 based 
on this signal S7 and a slave device name S6. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The alarm information-gathering method characterized by to carry out adjustable control of the polling period 
which requires collection of the aforementioned alarm and status information for every aforementioned slave based on the 
change on the time series of the number of cases of the aforementioned alarm collected from the aforementioned slave, and 
status information in the alarm information-gathering equipment with which the parent equipment of 1 collects two or more 
alarms and status information of a slave by polling, and supervises them in adaptation. 

[Claim 2] The alarm information gathering method according to claim 1 characterized by predicting the change inclination of 
the number of cases at the time of the present sampling of the aforementioned alarm and status information, and the number of 
cases to the number of cases of the aforementioned alarm and status information at the time of a former sampling, and 
carrying out adjustable control of the polling period based on a forecast. 

[Claim 3] Alarm information gathering equipment with which the parent equipment of 1 collects two or more alarms and 
status information of a slave which are characterized by providing the following by polling, and supervises them. The demand 
receive section to which the aforementioned slave receives the alarm information-requirements signal outputted from parent 
equipment. The alarm collection section in equipment which outputs an alarm and status information when the alarm 
information-requirements signal which collected, supervised and carried out [ aforementioned ] reception of the alarm and 
state in self-equipment is the demand to self-equipment. The information transmitting section which transmits the 
aforementioned alarm and status information to parent equipment. The receive section which it ♦***, and the aforementioned 
parent equipment receives the alarm and status information which are transmitted from the aforementioned slave, and is 
outputted in equipment, The storage section which saves the alarm and status information which were inputted from the 
aforementioned receive section according to equipment, Based on the alarm and status information which were inputted from 
the aforementioned receive section, counting of the alarm number of cases and the change-of-state number of cases is carried 
out. Counting of the rate of change of the alarm number of cases of the slave concerned and the change-of-state number of 
cases is carried out by the alarm number of cases and the change-of-state number of cases of the aforementioned slave in front 
of a round term which outputted the alarm number of cases and the change-of-state number of cases which carried out 
counting to the aforementioned storage section, and inputted them from the alarm number of cases and the change-of-state 
number of cases which carried out counting, and the aforementioned storage section. The alarm change-of-state detecting 
element which outputs the rate of change and slave name of the aforementioned alarm number of cases and the 
change-of-state number of cases, When it is predicted that an alarm or a change of state is increasing by the rate of change of 
the aforementioned alarm number of cases and the change-of-state number of cases The polling periodic signal and slave 
name which deducted the predetermined time according to the rate of change of the alarm number of cases or the 
change-of-state number of cases from the present polling period to the aforementioned slave are outputted. When it is 
predicted that an alarm or a change of state is decreasing by the rate of change of the aforementioned alarm number of cases 
and the change-of-state number of cases The polling period generating section which outputs the polling periodic signal which 
added the time according to the rate of change of the alarm number of cases or the change-of-state number of cases to the 
present polling period to the aforementioned slave, and a slave name, The alarm / condition-monitoring processing section 
which outputs the alarm information-requirements signal which supervises the alarm and status information of the slave 
inputted from the aforementioned storage section, and requires the alarm and status information of the slave concerned to the 
timing of the polling periodic signal by which the output was carried out [ aforementioned ], The transmitting section which 
transmits the alarm information-requirements signal outputted from the aforementioned alarm / condition-monitoring 
processing section. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the alarm information gathering method which collects a circuit and the alarm 

information on two or more slaves to parent equipment. 

[0002] 

[Description of the Prior Art] By the conventional alarm information gathering method, polling is always performed from 
parent equipment a fixed period to a slave, and the alarm and status information which were generated within the slave are 
collected and supervised. For example, it has the alarm information buffer with which supervisory equipment-ed (slave) 
accumulates alarm information as composition whose supervisory equipment enabled it to know the history (time changes) of 
the generating state of the alarm in supervisory equipment-ed, and the alarm information gathering method which transmits all 
the alarm information accumulated from supervisory equipment (parent equipment) to the alarm information gathering 
demand at the alarm information buffer to supervisory equipment is proposed by JP,5- 1 73"839,A. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the aforementioned conventional example, even if an alarm and 
changes of state occur frequently in a slave, polling is always performed the fixed period. 

[0004] When collecting an alarm and status information according to polling, unless the demand from parent equipment 
comes, you have to save the alarm and change of state which were generated within self-equipment. 

[0005] In this case, since the generated alarm or change-of-state information exceeded preservation capacity, such as memory 
which stores an alarm or change-of-state information, the alarm or change-of-state information newly generated is overwritten 
by the information on past, and the problem that the alarm and change-of-state information which have been generated 
previously will disappear, or the newest alarm and the newest change-of-state information will be discarded arises. 
[0006] In order to solve this problem, when the slave to which an alarm or changes of state are occurring frequently exists, 
there is technique of controlling to speed up the polling period which collects an alarm and status information to all slaves. 
[0007] However, when a polling period is sped up to all slaves, time to start the surveillance to the slave (for example, slave 
which there is little generating of an alarm or a change of state, or has not been generated) which is not especially in 
surveillance **** about urgency in parent equipment, and processing will also increase, and there is a fault that as a result the 
surveillance of the slave in parent equipment and the load of processing will become very heavy. 
[0008] Therefore, the purpose of this invention cancels the aforementioned trouble, and it is to offer the alarm information 
gathering method with which parent equipment can collect certainly all the alarms and change-of-state information which 
were generated within the slave, without making the load concerning the surveillance of the alarm in parent equipment, and 
status information, and processing increase too much. 
[0009] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, the alarm information-gathering method 
characterized by for this invention to carry out the adjustable control of the polling period which requires collection of the 
aforementioned alarm and status information for every aforementioned slave based on the change on the time series of the 
number of cases of the aforementioned alarm collected from the aforementioned slave and status information in the alarm 
information-gathering equipment with which the parent equipment of 1 collects two or more alarms and status information of 
a slave by polling, and supervises them in adaptation offers. 

[0010] In this invention, the change inclination of the number of cases at the time of the desirable present sampling of the 
aforementioned alarm and status information and the number of cases to the number of cases of the aforementioned alarm and 
status information at the time of a former sampling is predicted, and it is characterized by carrying out adjustable control of 
the present polling period based on a forecast. 

[001 1] Moreover, the information gathering method of this invention is set to the alarm information gathering equipment with 
which the parent equipment of 1 collects two or more alarms and status information of a slave by polling, and supervises them 
as a desirable mode. The demand receive section to which the aforementioned slave receives the alarm 
information-requirements signal outputted from parent equipment, The alarm collection section in equipment which outputs 
an alarm and status information when the alarm information-requirements signal which collected, supervised and carried out 
aforementioned ] reception of the alarm and state in equipment is the demand to self-equipment, The receive section which it 
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has the information transmitting section which transmits the aforementioned alarm and status information to parent 
equipment, and the aforementioned parent equipment receives the alarm and status information which are transmitted from the 
aforementioned slave, and is outputted in equipment, The storage section which saves the alarm and status information which 
were inputted from the aforementioned receive section according to equipment, Based on the alarm and status information 
which were inputted from the aforementioned receive section, counting of the alarm number of cases and the change-of-state 
number of cases is carried out. Counting of the rate of change of the alarm number of cases of the slave concerned and the 
change-of-state number of cases is carried out by the alarm number of cases and the change-of-state number of cases of the 
aforementioned slave in front of a round term which outputted the alarm number of cases and the change-of-state number of 
cases which carried out counting to the aforementioned storage section, and inputted them from the alarm number of cases 
and the change-of-state number of cases which carried out counting, and the aforementioned storage section. The alarm 
change-of-state detecting element which outputs the rate of change and slave name of the aforementioned alarm number of 
cases and the change-of-state number of cases, When it is predicted that an alarm or a change of state is increasing by the rate 
of change of the aforementioned alarm number of cases and the change-of-state number of cases The polling periodic signal 
and slave name which deducted the predetermined time according to the rate of change of the alarm number of cases or the 
change-of-state number of cases from the present polling period to the aforementioned slave are outputted. When it is 
predicted that an alarm or a change of state is decreasing by the rate of change of the aforementioned alarm number of cases 
and the change-of-state number of cases The polling period generating section which outputs the polling periodic signal which 
added the time according to the rate of change of the alarm number of cases or the change-of-state number of cases to the 
present polling period to the aforementioned slave, and a slave name, The alarm / condition-monitoring processing section 
which outputs the alarm information-requirements signal which supervises the alarm and status information of the slave 
inputted from the aforementioned storage section, and requires the alarm and status information of the slave concerned to the 
timing of the polling periodic signal by which the output was carried out [ aforementioned ], It is characterized by having the 
transmitting section which transmits the alarm information-requirements signal outputted from the aforementioned alarm / 
condition-monitoring processing section. 
[0012] 

[Function] While being able to speed up the polling period to which parent equipment collects an alarm and status 
information to the slave to which an alarm or changes of state are increasing or occurring frequently according to this 
invention on the contrary, an alarm or a change of state - or [ reduction or / being few ] - or from the ability of a polling 
period being made late to the slave which has not been generated at all The alarm and status information of a slave can be 
supervised without increasing the load concerning the surveillance of the alarm of the slave in parent equipment, and status 
information, and processing. 

[0013] For this reason, according to this invention, parent equipment can collect certainly all the alarm information generated 

in the slave, even when alarms occur frequently in a slave. 

[0014] 

[Example] With reference to a drawing, the example of this invention is explained below. 

[001 5] Drawing 1 is the block diagram showing the composition of the alarm information gathering method concerning one 
example of this invention. 

[0016] The surveillance system which consisted of parent equipment 1 of 1 and three slaves 2, 3, and 4 is shown i rclrawing 1 
. In addition, since slaves 2-4 are identically constituted by each, only the composition of the slave 2 of 1 is illustrated in 
drawing 1 . 

[0017] The demand receive section 21 which slaves 2-4 receive the alarm information-requirements signal SI outputted from 
parent equipment 1 with reference to drawing 1 , and outputs the demand signal S201, The alarm and status information 
which were generated within self-equipment are collected and supervised, and it has the alarm collection section 22 in 
equipment in which the demand signal S201 outputs an alarm and status information S2 in the demand to self-equipment, and 
the information transmitting section 23 which transmits an alarm and status information S2 to parent equipment 1 . 
[0018] Parent equipment 1 consists of a receive section 1 1, the storage section 12, the alarm change-of-state detecting element 
13, the polling period generating section 14, an alarm / condition-monitoring processing section 15, and the transmitting 
section 16. 

[0019] A receive section 1 1 receives the alarm and status information S2 which were outputted from slaves 2-4. 
[0020] The storage section 12 saves the history of the alarm number of cases and the change-of-state number of cases while 
memorizing the alarm and status information which are inputted through a receive section 1 1 and which were generated in 
each slaves 2-4. 

[0021] The alarm change-of-state detecting element 13 carries out counting of the alarm number of cases and the 
change-of-state number of cases, and outputs the alarm number of cases and the change-of-state number of cases S3 to the 
storage section 12. Moreover, the alarm change-of-state detecting element 13 inputs the alarm number of cases and 
change-of-state number-of-cases S4 which were collected before a round term from the storage section 12, and it outputs the 
slave name S6 while outputting in quest of the rate of change S5 of the alarm number of cases and the change-of-state number 
of cases which were collected before a round term, the newest alarm number of cases, and the change-of-state number of 
cases to the alarm number of cases and the change-of-state number of cases. 

[0022] The polling period generating section 14 inputs the rate of change S5 of the alarm number of cases outputted from the 
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alarm change-of-state detecting element 13, and the change-of-state number of cases, for example, deducts the predetermined 
time defined according to the rate of change S5 of the alarm number of cases and the change-of-state number of cases when it 
is predicted in a slave that the alarm or the change of state is increasing from the present polling period of a slave, and outputs 
the polling periodic signal S7 which shortened the polling interval. 

[0023] When it is conversely predicted in a slave that the alarm or the change of state is decreasing, the polling period 
generating section 14 adds the predetermined time according to the rate of change S5 of the alarm number of cases and the 
change-of-state number of cases to the polling period of a slave, lengthens a polling interval, and outputs the polling periodic 
signal S7. Furthermore, the polling period generating section 14 also outputs the slave name S6. 

[0024] An alarm / condition-monitoring processing section 15 outputs the alarm information-requirements signal SI over 
slaves 2-4 based on the polling periodic signal S7 and the slave name S6 while supervising the alarm and status information 
S8 which were inputted from the storage section 12. 

[0025] The transmitting section 16 transmits the alarm information-requirements signal SI from an alarm / 
condition-monitoring processing section 15 to a slave. In addition, parent equipment 1 and slaves 2-4 are mutually connected 
through the predetermined transmission medium to which an alarm, the state signal S2, and alarm information-requirements 
signal SI grade are transmitted. 

[0026] Next, operation of this example is explained with reference to the graph o fdrawing 2 (A), and the timing chart of the 
polling period of drawing 2 (B). ~ - — *— - 

[0027] Drawing 2 (A) writes serially the alarm or the change-of-state number of cases by which counting was carried out 
based on the alarm and status information S2 which are collected from the slave of 1 of the slaves 2-4 which parent equipment 
1 is supervising in the shape of a bar graph (a horizontal axis is time), and shows the case where the alarm number of cases or 
the change-of-state number of cases is increasing. 

[0028] The timing chart of the polling period o fdrawing 2 (B) is the polling period of the alarm information-requirements 
signal SI outputted from parent equipment 1 to a slave. In addition, the horizontal axis of drawing 2 (B) shows time, and 
corresponds to the time of the horizontal axis o fdrawing 2 (A). 

[0029] For a ** and ** reason, let both the alarm number of cases or change-of-state number of cases that generated the 
polling period of section Tn-1 in section Tn-2 and section Tn-3 be the same periods as section Tn-2 and Tn-3 by "zero affair, 
rate-of-change =0 [ i.e., ]," with reference to drawing 2 (B). 

[0030] Since the rate of change of the alarm number of cases generated in section Tn-1 and section Tn-2 or the 
change-of-state number of cases is deltay=X, the polling period of Section Tn deducts the time part alpha according to rate of 
change X from the polling period of section Tn- 1 . 

[003 1 ] Similarly, since the rate of change of Section Tn, the alarm number of cases generated in section Tn- 1 , or the 
change-of-state number of cases is deltay=X, the polling period of section Tn+1 deducts the time part alpha according to rate 
of change X from the polling period of Section Tn. 

[0032] Since the rate of change of the alarm number of cases generated in section Tn+1 and Section Tn or the change-of-state 
number of cases is deltay=X -2, the polling period of section Tn+2 deducts the time part beta according to rate of change X-2 
from the polling period of section Tn+ 1 . 

[0033] Since the rate of change of the alarm number of cases generated in section Tn+2 and section Tn+l or the 
change-of-state number of cases is deltay=0, the polling period of section Tn+3 becomes the same as the polling period of 
section Tn+2. 

[0034] As mentioned above, as explained, since it is predicted that the alarm number of cases or the change-of-state number 
of cases is increasing as for the section of Tn-2-Tn+l, the time according to rate of change is deducted from the polling period 
in front of a round term, and a polling period becomes short gradually. Then, even if change of the alarm number of cases or 
the change-of-state number of cases is lost (namely, rate-of-change =0), section Tn+2 which the state with much the alarm 
number of cases or the change-of-state number of cases still follows, and section Tn+3 will apply polling the same short 
period. 

[0035] Next, operation of this example is explained with reference to the graph o fdrawing 3 (A), and the timing chart of the 
polling period of drawing 3 (B). 

[0036] Drawing 3 (A) writes the alarm or the change-of-state number of cases by which counting was carried out in the shape 
of a bar graph to time series based on the alarm and status information S2 which are collected from a slave, and shows the 
case where the alarm number of cases or the change-of-state number of cases is decreasing, in one slave in the slave 2 which 
parent equipment 1 is supervising - 4. 

[0037] The timing chart of the polling period o fdrawing 3 (B) is the polling period of the alarm information-requirements 
signal SI outputted from parent equipment 1 to a slave. In addition, the horizontal axis of drawing 3 (B) shows time, and 
corresponds to the time of the horizontal axis o fdrawing 3 (A). - 
[0038] Since both the alarm number of cases or change-of-state number of cases that were generated in section T"n -1 and 
section T"n -2 are the same number of cases, rate-of-change =0 [ i.e., ], the polling period of section T"n is the same period as 
T'n-l andT"n-2. 

[0039] Since the rate of change of the alarm number of cases generated in section T"n -1 and section T"n or the 
change-of-state number of cases is deltay=-W, the polling period of section T"n +1 adds the time part gamma defined 
according to rate-of-change-W to the polling period of section T"n. 
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[0040] Similarly, since the rate of change of the alarm number of cases generated in section T"n and section T"n +1 or the 
change-of-state number of cases is deltay=-W, the polling period of section T"n +2 adds the time part gamma according to 
rate-of-change- W to the polling period of section T"n + 1 . 

[004 1 ] Since the rate of change of the alarm number of cases generated in section T"n + 1 and section T"n +2 or the 
change-of-state number of cases is deltay=- (W-2), the polling period of section T"n +3 adds the time part delta according to 
rate-of-change - (W-2) to the polling period of section T"n +2. 

[0042] As mentioned above, since it is predicted that the alarm number of cases or the change-of-state number of cases is 
decreasing as for the section of T"n -1 - T"n +1 as explained, the time according to rate of change is added to the polling 
period in front of a round term, and a polling period becomes long. 

[0043] Thus, by according to this example, predicting an increase or downward tendency of the generating number of cases of 
the alarm in a slave, and the change-of-state number of cases, and carrying out adjustable [ of the polling period which 
requires the alarm and status information which are outputted from parent equipment ] in adaptation While the situation where 
the alarm or change-of-state information which exceeded preservation capacity, such as memory which stores an alarm or 
change-of-state information, also in the slave to which an alarm or changes of state are occurring frequently, and was newly 
generated is overwritten by the information on past is avoided Parent equipment can collect certainly all the'alarms and 
change-of-state information which were generated in the slave, without discarding the newest alarm and newest 
change-of-state information in a slave. 

[0044] Although this invention was explained based on the above-mentioned example above, this invention does not have 
what is limited only to the above-mentioned mode, and that of the various modes according to the principle of this invention 
being included is natural. 
[0045] 

[Effect of the Invention] As explained above, according to this invention, by predicting an increase or downward tendency of 
the generating number of cases of an alarm, and the change-of-state number of cases Since preservation capacity, such as 
memory which stores an alarm or change-of-state information in the equipment with which the period which requires an alarm 
and status information is changed, and an alarm or changes of state are occurring frequently, was exceeded The alarm or 
change-of-state information newly generated is overwritten by the information on past. It has the effect that parent equipment 
can collect certainly all the alarms and change-of-state information which were generated, without [ without the alarm and 
change-of-state information which have been generated previously disappear, and ] discarding the newest alarm and the 
newest change-of-state information. 

[0046] Furthermore, according to this invention, when a state demand is performed at a short interval, and neither the alarm 
nor the change of state has occurred to the equipment which the alarm and the change of state have generated frequently or the 
number of cases lengthens the interval of a state demand to few equipment, the load of an alarm and the condition-monitoring 
processing section is mitigable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the configuration block view of the alarm information gathering method concerning one example of this 
invention. 

[Drawing 21 It is the timing chart of the alarm information gathering method concerning one example of this invention. 
[Drawing 31 It is the timing chart of the alarm information gathering method concerning one example of this invention. 
[Description of Notations] 

I Parent Equipment 
2, 3, 4 Slave 

I I Receive Section 

12 Storage Section 

13 Alarm Change-of-State Detecting Element 

14 Polling Period Generating Section 

15 Alarm / Condition-Monitoring Processing Section 

16 Transmitting Section 

21 Demand Receive Section 

22 Alarm Collection Section in Equipment 

23 Information Transmitting Section 
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mmmit)tz®£. ^gBic^^rgstc^ir^^jia 
k a>5WJ5&£u-c^£W8B) tst-rsgst, & 

[o o o 8] a^>T. *^©iwtt, $m®m&m 
assici5it5SSR^snfffi©sa jaac 

50 vtz£x<D&nRVftt&&mm&m%miimmziRM 
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•5. 

[000 9] 

©» «li:©7gB©Sf8Rtf#!ififg£-© 

[0 0 10] *56^{C*ViT«» ff*Ktt. flflESS 
&tfftftfflt©a&©1)->:/iJ >^©#»i:Kllfr©-!J- 

[0 0 11] Sfc. *3SW©««*8l#5Stt, #*U» 

8«k*v»t, gfia^gs^ tt&Bfr&uttsns* 
titasm^-f *8Bfta?8JK*g&£. tteaa&tfa* 

ftttftlMgft^OT«1IHI2gflrtt£, «ru wes 
SB*, fi9E^Se^62l©Sn*««RacR!l*«€ 

&mbm&to\zmi3?z&m®t> taE£a«to>5Aa 

Lfc*afttf«B«a*afi9JK«#-r*E1t«£, a& 

■ftWUUtafHkfelHkU tf»Lfc*afr»Rtftt 
B«fcfr»£»EE*»fctH*U tHRLfc*a#»ft 

cm»«<bft»tt}EEfi»*> & kij vit-mmm® 

eT«B©»afHRRtf*UM^fl*ifc,fc D ^SiFS 

m#R& tf«u»Ht:#ft® t ^ 8b« t zmij 
t^*sns«^ctt. *afi»tttts*MHk©a 

B*fc*ffl*U WE»«#ftR5^tt)BIEft#»©*fl; 
8«ft»Xtt«l8«fl;fNS©3Efl;*C«i;fc 

©*-f 5 >?TS8^£fi©aaRtf#!Ififa£g 

#Ts*a«aa#a#*fflrtT**«/tt«KaBa 

MEfttt/ttflBE8«aflM>SUASn«**1ff 



<3) ftBB¥8-l 8 02 8 7 

[00 12] 

tita*c#i-r*#- u >?na*aft« e t 

t*<, ?aa©«aRi8K»«a£Kai-3E£#-c 
[0013] c©fc«e>. *56^jc«kn«> a^Btt, t 

±bfc^T©SS««ft«HICiR«-r^ E 
[00 14] 

[Idfeffl 0fflft#R8UT, *3tti©£llM*£rFlcR . 
9TT-5. 

[0 0 15] gilt *«W©-Htt«fc«*««tt« 
if «K^3©$J*£*-r:/o>y#0T&£. 

[0 0 16] Hlfctt. -©^fil«!:3<H©?Sfi 

2, 3, 4a>&*Mtan&Kfi***r. t^b 
<o=ms. 2 ©««©*3wa*anTv»*. 

[0 0 17] 01£#JILT. ^8B2~4Ki, agg 

i *>6W*an5»«B«j?*©^s i *sa u g# 
©^s 2 o i sm*-r^ii*s»ss2 1 t. nrnmpvc 

ts2o i jpeaBKarr-BRjiioaaR:. aa&tftt 

JO ffitffffiS 2 ftffi^-r^gB^8f«'K«8?2 2 t, ««& 
tftt«««S 2 fcagg 1 fci£Bf*««3H»« 2 3 

[0018] Mm gmeei i, ebsu 2, a 
attfiB£fc#mg&i 3. #-u>^«»*ft«i4, a 
m/'m&&9m.m 5. sag 1 6*s«*anTv» 

[0 0 19] ltt*a«2~4*6HWi3nfc 

aa&tfRinms 2 ssata. 

[0 0 2 0] Etttf 1 2tt, §«S51 lft^-bTA^S 
40 #TSB2~4T564Ufc««RrW!BBaSE 
ttfStftt. »«#ftRlX«ll36ft#»©«BS«# 

[0 0 2 1] 8Stt®3gfl^ffiBI5l 3tt, »S#SR^ 

SEBSl 2Ctll*TS. SSttS8^^dll351 
3 ft. E«85 1 2 *6HMtt£«ftl/fc*«*ft&tf 

&Rt;«fi8«ft#*tg«f©s«fr»Rt;«i6^ftfrft 
5(7 ffl*-r*t*fc, ^sb«s 6 ftta^-r -5. 
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[0022] $-t)>>fmmm 4«, zmvtwim 

CO 0 2 3] #-U >^»|^8|5l 4tt, m\z, T§£ 

-u >ymmz&< ut#-u >^»ng^s 7 sta* 
-rs. ssfc, #-u>^«^gsi4tt. ^sg« 
s 6 femurs. 

[0 0 2 4] afffi/«8gg««iagi5 1 5 a, iaiass 1 2 

#-u ymnms 7 t?mzs 6 ksc^sb 
2~4c^-r58s«as*M^s 1 sawj-r 
[0025] iiimgp 1 6 s^/wsigsfflaa 1 5 

sfc£©8«B«g#il#S lS^SBiCStfTr*. fc 
i3, 8£Sl£TgB2~4tt, Sf8&tfttlHHtS2 

[oo2 6] &\z*mmw<Dmmz-?»x, 02 (a) 
(Difyyt. 02 (B) ox-vys/mof^ 

mzmvxmi'rz. 

[0 0 2 7] 02 (A) tt, SSBltfgEUTH*? 

mm 2 ~ 4 ©-©^gsa^iRmsnssigRiwagB 
. %mt¥&x\mfmi£msi;mmm\z&z>%G 

ZmVX^Zo 

[0 0 2 8] 02 (B) <D#-V >?mm<Df"( 

g3Wts 1 <Dts-v>>/mmx$>z>. tt&> 02 
<b) <D&mtmm*7*v, 02 (a) 
m&lx^z. 

[0 0 2 9] 02 (B) £#181, T, KR0T.-i©#- 
U >^«S«, KKT.-> £KIBJT.-3Tfg£b£S18fr 

&x\m&&{tm&mz "o# n ffcfc*s&<t$=o 

[0 0 3 0] KfflT.©#-'J>^8!«, EKT.-it 

[0 0 3 1] BBC. KWT.»,(D*-'J>^J«tt. 

&©£4fc$atAy = XT*5fc&, ^{b^XlC^D^ 
P.8# a SKfiBT. ©#- 'J >^WA^Hb?l < . 



(4) ftW¥8-l 80287 
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[0 0 3 2] KiaT.o©^-<J>^»ltt. KKT.ti 
£KB8T. bfcSF$8fr&Xtttttg£fc#&©f£fc 
gsa<Ay=x-2Tfc£fc«K £fc3sx-2.;:i&i;&i$ 
P<3# /3 £KRflT. ♦ , ©#- U >^S8d^ SgL3l< . 

[0033] %m»*<Di$—i)y>fmmi. khot.** 
tK^TiM Tfg£Lfc«ittt&xttttag&fc#»©& 

fc$3&tAy = 0-C&£fc«>> KraT.*»©#-'J>^ 
[0 0 3 4] tt±> tSfflV1t&5\Z, T„-3~T.,i©K 

snsfc*. &fcmz&]:tzmmz-mmmx-v> 
ifmfrzmvwz. #-v>>ffimm*\zm<ft 

^Tfc 0) , «ffi#gcXKM*l8ig 

. 1 3 tt, R U < *S^81T#- U >^£;Wt5 C t Kfc 
5. 

[0 0 3 5] *C*^J£WO^iCOViT03 (A) © 
^77 £03 (B) ©#-U>ifJ«IJ«>*-f$>yHfc 

[0 0 3 6] 03 (A) tt^SB*>e»iRm$n?.SF«R 

fctt»£l$#^iC#?77m:SgaU£*>©Tife?K & 
SB 1 #£8 LTV^SB 2-4 rt©-?gfifc* Vi 

[0 0 3 7] 03 (B) ©#-'J>yffi88©*-fS>^ 
0«U ^B.^tT^Bl*^i4l*$n-5SFSfSa 
g#«*IS 1 ©#-U>^JWC**. fcfc. 03 

3» (b> ©bg&«i$*i£^u 03 (a) ©mia©^^ 

tt&LX^Z. 
[0 0 3 8] KBT- .©#-U>y»»tt, KWT" 

d**lc^-fr»-r^t»-&3g{b^=0-C*Sfc*, T* 

-1, t~ .-2 tmvmx&z. 

[0 0 3 9] KWT- . t i©^-U>y«»ltt, KM 
S©^^Ay = -WT?*5^:J&, «ft*-Wfc*i; 

[0 0 4 0] mm\Z. BKT" . + J ©^-'J>^M8 

S8S!'fbft=»©^^Ay = -WT*5/S:», 
WKfcDfcPffBfl-rSrBIWr' ..i©#-'J>^»i^ 

[0 0 4 1] KWT" .♦iO*-U>y»*tt. KM 

#t©8»^Ay = - (W-2) j«t* 
- (W-2) ^Ufc^r^fi^KP^T" . +2 ©#->J 
5» ^UPKjtm**). 
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[0 0 4 2] £!U, 319! Uremic, T*.-i~T*.»i 
(0 0 4 3] Z\<D£v\z, *HJg^lcJ:n«, TSSfiK: 

fcfitfl#®£® fit a ±#£ $ n<5 i v> 5 *fig^iH|jS^ 

•5. 

[0 0 4 4] a±*»««±»ffittMicS^«R9itfc 
[004 5] 



<5) *SW¥8-1 80287 

[0 0 4 6] 3 Sic, *389!£<fcntf, MH>ttM& 

10 [B1B®ffi¥&R91] 

[an *m<D-%mmz%z9&mmttnm 
[02] ^^^o-^iSMfc^ssFa^aiRft*^©^ 
[03] *%m<D-nm\z%zmm®mw.mxi!:<D? 

f s>^0-e&s. 

[&#©R9J] 

i mm 

2. 3, 4 ^ge 

20 1 1 

12 mm 

13 «8ttJ8&fc&ttiS5 

14 #-'J>yE8!&£g& 

1 5 «fa/tt&£8fflSSB 
16 £<SS 

21 g#gme& 

2 2 gartSfffiiR^ 

23 fi?a&m& 
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(B) 



4y=X-2 



4y=X 



4y=X 

4y=0 
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Tm2 

Jy; S8ftBcXlitfelgg{tft« 
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(B) 



MI 



dy=-W 



\ dy=-W 



\ Jy=-(W-2) 

\ 
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T-n-2 T'n TT, + i T- n+2 T~n +3 intimvo 
T"n-1 



